The implementation of green technology innovation is a necessary choice for country to achieve "win-win" between environmental performance and economic performance. In this paper, environmental effects are included in the technology innovation system. Based on the panel data of 30 provinces and municipalities in China from 2006 to 2016, the efficiency of green technology innovation is calculated, and the influence of four sub dimensions of financial ecological environment, government governance, economic basis, financial development, system and integrity culture on green technology innovation is studied. The results show that: the efficiency of green technology innovation in each province in the sample data shows significant spatial autocorrelation, and the overall efficiency of green technology innovation is low. Besides, the financial ecological environment and its components can effectively promote the efficiency of green technology innovation. Furthermore, the control variables per capita GDP, foreign capital introduction and environmental regulation can significantly promote the green improvement of innovation efficiency. Thus, it is critical to furtherly improve the financial ecological environment, and give full play to the efficiency of financial effective service innovation and high-quality development of China's economy.
Introduction
In recent years, with the continuous improvement of China's total economic output, environmental pollution, resource shortage and ecological degradation have become the main obstacles to the sustainable development of China's economy. Many enterprises try to increase research and development investment to achieve the innovation-driven model and upgrading of the industrial structure, but they always overlook the pollution emission in production and the low efficiency of technological innovation; that is, ignoring the improvement of green technological innovation efficiency. In 2018, China's environmental performance index ranked 120 in the global 180 countries. And China ranked fourth from bottom in air quality. China must change the status of factor-driven economic development to achieve sustained prosperity. With the serious situation of deterioration of domestic ecosystem, worsening environmental pollution and tense resource constraints, China has proposed to develop green economy, promote green development and speed up the construction of ecological civilization at previous Party meetings. At the Fifth Plenary Session of the Sixteenth Central Committee of the Communist Party of China, it was proposed to build a resource-saving and environment-friendly "two-oriented society". At the Eighteenth National Congress, it was proposed to give prominence to the construction of "ecological civilization" and to incorporate it into the overall layout of "five in one" construction; and at the Fifth Plenary Session of the Eighteenth Central Committee, five development principles of "innovation, coordination, green, openness and sharing" were put forward as the train of thought, direction and focus of national development in the 13th Five-Year Plan and the longer term. The report of the 19th National Congress emphasizes once again that we should adhere to green development, promote people's prosperity, national prosperity and beauty, and make a fundamental, overall and historic strategic plan for the construction of ecological civilization. Adhering to green development is a profound revolution in the concept of development. We should take extraordinary measures in changing the mode of economic development, comprehensive treatment of environmental pollution, restoration of natural ecological protection, intensive utilization of resources, and improvement of the system of ecological civilization, so as to protect the ecological environment in an all-round, regional and whole process. In order to improve the level of technological innovation in the Chinese enterprises, people must pay attention to the innovation efficiency of enterprises as well as the R&D investment of enterprises [1] . Especially, the China's innovation resources are relatively scarce now, so it is particularly important to improve the efficiency of green technology innovation of enterprises.
Nowadays, there is no authoritative or deterministic concept of enterprise green technology innovation. The earliest scholars defined it as "a general term for technologies, processes and products that reduce environmental pollution and save energy use" [2] . Later, some scholars took green product design and enterprise green management to the consideration of green technology innovation [3] . In China, there are different understandings of the green technology innovation and several representative viewpoints exist. Firstly, scholars summarize the concept and role of green technology innovation from the perspective of cost reduction [4] . Secondly, from the view of production process, some scho-Q. Ye, C. L. Cheng DOI: 10.4236/jss.2019.712011 134 Open Journal of Social Sciences lars take the green technological innovation as the whole process from green creativity to the final green achievements of production and manufacturing to the market [5] . Thirdly, they think that it is the organic unity of economic, social and ecological benefits, and take the sustainable development of technological innovation as green technological innovation [6] . In 2008, the China Committee for International Cooperation on Environment and Development (CCICED) made a report in which the concept of green technology innovation was extended to social and institutional innovation and the importance of public environmental technology innovation at the national level was also stressed. However, by any definition, green technological innovation of enterprises is not only a technological concept, but also a "green concept" emphasizing technological innovation.
Through the R&D and application of green products and green processes, the whole life cycle of products can be greened, and the economic and environmental benefits can be realized at the same time. At present, the literatures about enterprise green technology innovation still focus on the role of factors such as input, technology transfer, industrial structure, financing system and government subsidies on the innovation ability of enterprises in various industries in China [7] . The internal motivation of enterprise technological innovation is attributed to the pursuit of profits. While the technological environment, customers' demands and government supervision are considered as external power sources [8] . With the gradual strengthening of environmental protection awareness, factors such as green barriers, environmental regulation and external environmental governance of enterprises have also been included in the research scope of factors affecting the efficiency of green technology innovation [9] [10] [11] [12] . At the same time, some scholars also studied the relationship between external financial environment and technological innovation of enterprises. They think that better level of financial development could bring higher level innovation investment of local enterprises [13] . It's also found that deepening the financial system can also promote innovation of regional enterprises and effectively alleviate the lack of innovation funds [14] . In addition, considering China's current economic development, the imbalance of economic and financial development among different regions [15] may affect the specific channels and effects of financial ecological environment to support green technology innovation.
To sum up, the existing researches in China mostly analyse the efficiency of green technology innovation from the micro-perspective of enterprises, measuring of the comprehensive macro-environmental indicators is still insufficient, and the characteristics of low added value, high pollution and high energy consumption in the Chinese enterprises are always ignored. The attention to green development is still insufficient. Therefore, the financial ecological environment index is introduced as an independent variable to study its impact on green technology innovation from four aspects: government governance, economic basis, financial development, system and honesty culture [16] [17] [18] . The researchers revealed the internal mechanism of its impact on green technology The green technology innovation index system was also established, which incorporated the environmental effects into the research framework.
The remaining part of this paper is arranged as follows: the second part discusses the mechanism of the impact of financial ecological environment on green technology innovation; the third part is the model construction, index measurement and numerical demonstration; the fourth part is the empirical results and analysis; the fifth part is the research conclusions and relevant policy recommendations of this paper.
Mechanism Analysis and Research Hypothesis
Since the 1990s, the overall level of the external financial environment of China's market has been greatly improved, and the level of regional financial ecological environment has also been significantly improved. Under this condition, the financial system can obtain innovative funds more efficiently. All these could be a driving force for promoting the development of green technology innovation.
There is an inseparable relationship between the improvement of green technology innovation and the financial ecological environment of a region. Only by improving the financial ecological environment and solving the problem of coordination between economic growth and environmental protection, can we achieve green development. The specific mechanism is as follows:
In the first instance, a clean, efficient and transparent government governance is a necessary condition for the market to operate normally. A good government could ensure the full use of R&D investment, including capital investment, human investment and energy investment, so as to achieve an efficient enterprise green technology innovation process [19] . However, an inefficient management of the local government could lead to a mismatch of resource and investment in enterprise innovation. And this will bring negative effects on the innovation investment and decision of the enterprise. The deficiencies in management system and policy implementation will lead to the increase of the cost and risk of green technology innovation [20] , which will ultimately affect the benefits of technological innovation.
Secondly, the quality of regional economic operation is one core part of the regional financial ecological environment. The financial ecological environment with better economic foundation will provide more basic conditions for local enterprises' green technological innovation activities, and create more favorable resource advantages and information advantages. The economies of scale within a certain rang could be formed, which would improve the efficiency of enterprises' green technological innovation [21] [22] . However, in areas with poor economic foundations, enterprises lack of impetus for green technological innovation with an insufficient consumer demand and market demand.
In the next place, the financial risk management and capital allocation functions will significantly affect the benefits of green technology innovation [23] . Financial risk management services can help enterprises disperse risks, reduce innovation costs, and thus improve innovation revenue [24] . In addition, regions with high level of financial development will better improve the allocation of enterprise credit funds, and provide more external financing channels for local enterprises. Reasonable allocation of innovation resources could be achieved to promote the level of enterprise innovation efficiency [25] . On the contrary, regions with low level of financial development have higher degree of information asymmetry. Enterprise resource allocation efficiency and financing efficiency are also under lower conditions. Enterprise innovation investment cannot be effectively carried out with a relatively hightransaction cost [26] .
In addition, the construction of market credit culture, legal environment and credit guarantee are indispensable infrastructure and system guarantee for the development of financial credit activities. A sound credit reporting system and a standardized accounting and auditing system can effectively preserve the credit records of enterprises, enhance the transparency of information between the two sides of the transaction, and reduce transaction costs. A perfect legal environment can effectively protect the property rights of enterprises, effectively curb malicious credit fraud and financial debt evasion. The protection of intellectual property rights can greatly improve the enthusiasm of enterprises for technological innovation. Therefore, the external credit system environment can play a positive role in enterprises' green technological innovation activities. A region with better external credit system environment can help to reduce enterprises' innovation risks [27] , and attract more commercial credit and bank loans for enterprises' innovation activities [28] , and could also have a great impact on enterprises' decision-making [29] . The honesty culture of an enterprise can also be regarded as the social cost based on trust. The high level trust in a region always company with a high social capital, which is conducive to improving the green technological innovation performance of enterprises in the region.
Based on the analysis above, we propose the following research hypotheses: H 1 : A region with better financial ecological environment has a relatively higher green technology innovation efficiency; H 2 : A region with better economic foundations has a relatively higher green technology innovation efficiency; H 3 : A region with higher government governance level has a relatively higher green technology innovation efficiency; H 4 : A region with higher level of financial development has a relatively higher green technology innovation efficiency; H 5 : A region with higher level of system and credit culture has a relatively higher green technology innovation efficiency.
To sum up, under the background that the driving force of China's economic development has changed from factor-driven, investment-driven to innovation-driven, the financial ecological environment can promote the green technological innovation activities of regional economic entities from four dimensions: economic basis, government governance, financial development and sys-
Model Setting and Variable Description

Model Setting
Areas with similar technological innovation level tend to have spatial agglomeration effect. This paper tests the spatial autocorrelation by calculating the global Moran's I index and decides whether the spatial panel model should be selected for regression analysis. The calculation formulas are as follows:
Y denotes the green technology innovation efficiency of the first province, n is 30, W ij is the spatial weight matrix which is using 0 -1 weight matrix. When i region is adjacent to j region, W ij is 1. When i region is not adjacent to j region, W ij is 0.
Then, we use the knowledge production function [30] for reference to improve the model setting form, and test whether other development factors of provinces and cities have an impact on enterprise green technology innovation:
Y i is the output of green technological innovation, K i is the input of R&D capital, C i is the control variable that will influence green technological innovation, such as per capita GDP, foreign capital introduction, environmental regulation, etc. u is a random perturbation term. In order to reveal the relationship between financial ecological environment and green technological innovation more scientifically and comprehensively, based on this function, green technological innovation is set as dependent variable, financial ecological environment as core independent variable, and other related exogenous variables are included in the spatial panel model:
The above model is a spatial error model, and the spatial effect between individuals is reflected in the perturbation term of the model. GRE it in the model is green technology innovation efficiency, FE it is financial ecological environment. W ij is a spatial weight matrix, X it is a control variable, including PGDP, FDI and REG; μ i is an individual effect of different provinces and cities; n t is a time effect of year, and ε it is a random error term. In order to ensure the unbiasedness of measurement results, the range of neighbors in the selected spatial matrix is exogenous, there is no endogenous error. The quasi-maximum likelihood estima- 
Variable Description
The to scale and variable returns to scale to measure the efficiency of green technology innovation in provinces and municipalities and to test its spatial correlation.
The index system is shown in Social Sciences, it is a systematic exposition and characterization of the concept of financial ecology, which includes four aspects: regional government governance (GOV), economic basis (EOC), financial development (FD), credit system and integrity culture (SYS).
From the above theoretical assumptions, we can see that the improvement of financial ecological environment can promote the innovation activities of regional micro-economic entities from the input and output mechanism. The data of financial eco-environment is taken from China Financial Eco-environment Report.
For the year when the data of financial eco-environment are missing, the data of last year should be used instead, because the index of financial eco-environment in different regions will not change much in the short term [33] .
3) Per capita gross domestic product (PGDP). Regional GDP represents the total level of regional total purchasing power and effective market demand. Per capita GDP can measure the living standard of residents and the scale of effective market demand in a region. It is also an important indicator of the stage of economic development. Therefore, the per capita GDP is chosen to measure the market demand for innovative new products. 4) Foreign capital introduction (FDI). Foreign capital improves the green environmental performance of enterprises by enhancing the technology level of industries through technology spillover effect, but at the same time, there are also environmental resources problems caused by industrial transfer. This paper uses the proportion of the total industrial output value invested by foreign businessmen and Hong Kong, Macao and Taiwan businessmen in the industry to the total industrial output value of the industry. 5) Environmental Regulation (REG). Environmental regulation is a kind of institutional restraint put forward by the government to the environmental behavior of enterprises. Green technology innovation has the characteristics of high investment, high risk and significant externalities. At the same time, enterprises lack the motivation to implement it actively. Therefore, the government needs to solve this problem through institutional constraints. This paper chooses investment funds for pollution control to control the intensity of environmental regulation.
Data 
Empirical Results and Analysis
Spatial Correlation Test
Empirical Model Analysis
According to the results of spatial correlation test and Hausman test, the SEM in the model, and to verify the stability of the impact of regional financial ecological environment on enterprise innovation promotion, the model coefficients
and their significant changes were tested by adding control variables step by step. Specific regression results are shown in Table 5 .
The coefficient of financial ecological environment in the model is positive, which shows that the current financial ecological environment in China has a positive role in promoting green technological innovation of enterprises. Provinces with good financial ecological environment can promote the efficiency of green technological innovation of local enterprises, and the use of innovative resources of enterprises is more efficient because of their higher resource allocation efficiency and better governance environment. The growth of regional financial eco-environment index is positively correlated with the innovation ability of enterprises, which indicates that regional financial development has an obvious promoting effect on the innovation ability of regional enterprises, and supports the hypothesis of this paper. At the same time, the regression coefficients of GOV, EOC, FD and SYS are significantly positive at the level of 5%. It shows that the regional financial ecological environment is a complex ecosystem, and the sound development of each element can promote the green technological innovation of enterprises.
As far as the results of control variables are concerned, after adding three con- 
Robustness Test
Although the panel spatial error model can well test the impact of regional financial ecological environment on technological innovation, it is also necessary to further test the robustness of the model. Replace the spatial weight matrix. In order to further verify the robustness of the estimation results of the benchmark model, using the same model and estimation method, the "economic adjacent" matrix is selected as a new spatial matrix for robustness test. Economic distance is measured by the absolute reciprocal of the difference in PGDP between provinces I and J. Setting the "economic adjacency" weight matrix takes into account the competition between government departments and enterprises in different regions in the development of green technology innovation strategy interaction, that is, they will refer to the behavior decision of other regions with similar economic level in this region. As shown in Table 6 , the estimation results have not changed significantly. The significant coefficients of the main explanatory variables are consistent with the benchmark model, which shows that the empirical results are robust. shows that the estimation results of the empirical part of this paper are robust.
Conclusions and Suggestions
Conclusions
The green technological innovation ability of Chinese enterprises shows significant spatial autocorrelation in spatial distribution, and shows an upward trend. show obvious spatial agglomeration effect, which may be related to the level of economic development in these areas and the high level of investment in regional scientific and technological innovation. The Southern Comprehensive Economic Zone, with Guangdong as its core, is gradually forming a cluster, while the central and western regions are divided into regions with low innovation activities. At present, the country is also vigorously developing economic and industrial innovation in the western regions.
The empirical results show that there is a significant positive correlation between the financial ecological environment index and the efficiency of green technology innovation. That is to say, the improvement of financial ecological environment is conducive to the development of green technology innovation ability of enterprises. In addition, the sensitivity of green technology innovation to the four sub-environments of financial ecological environment is ranked as: government governance, financial development, system and integrity culture, and economic basis. Financial ecological environment will significantly affect the capital cost and demand for green technological innovation. The better the re-gional financial ecological environment is, the lower the capital cost of green technological innovation will be. On the contrary, areas with poor financial ecological environment will invisibly increase the financing cost of enterprise innovation, and the investment of innovation funds is insufficient. Financial ecological environment is closely related to enterprise innovation income. The better the regional financial ecological environment is, the higher the income of enterprise innovation will be.
Suggestions
Firstly, strengthen the restraint mechanism of government behavior and strengthen government supervision. The improvement of financial ecological environment depends largely on the government's governance. First, restrain the government itself by establishing and perfecting its supervision and management institutions, so as to ensure that they do not interfere excessively in the financial market and affect the relative independence of the financial sector. Second, deepen the reform of government system, improve the efficiency of government administration, and give full play to the government's function of guiding financial resources to promote green technology innovation. Third, strengthen the implementation of environmental policies, such as controlling the amount of tradable emission permits, improving the severity of environmental policies, reducing enterprise pollution emissions, and encouraging enterprises to innovate in green technology.
Secondly, give full play to the financing function of Finance and increase investment in green technology innovation. Broaden financing channels for green technological innovation, and ensure the sustained and stable investment of enterprises in green technological innovation. Establish a special green technology innovation fund to stimulate enthusiasm for green technology innovation.
Thirdly, improve the protection system of green technology intellectual property rights and cultivate social honesty consciousness. Maintain fair competition order in the market, enterprises and consumers jointly strengthen trademark awareness, prevent embezzlement and fraudulent use. Strengthen independent intellectual property rights of enterprises from the perspective of safeguarding green development. What's more, we should encourage the growth of credit intermediary service system represented by credit evaluation industry, improve the integrity archival management of enterprises and individuals, strengthen moral restraint, and promote honest and trustworthy social values.
Last but not least, improve the quality and efficiency of economic growth and establish a mechanism for industrial linkage development. Under the back- In short, only through the joint efforts of the government, finance, economy, honesty and credit culture system, can we effectively improve the regional financial ecological environment, give full play to the role of regional financial ecological environment in promoting the efficiency of green technological innovation of enterprises, and ultimately promote the systematic and large-scale independent innovation of enterprises in China.
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